Background: In several countries, immigrants have higher disability pension (DP) rates than natives. Reasons for this are poorly understood. The aim of this study was to investigate if the risk of diagnosis-specific DP differed in first, second, and second/intermediate generation immigrants compared to natives, in general and across regions of birth, and stratified by age. Methods: A population-based prospective cohort study of all 3,507,055 individuals aged 19-50 years and living in Sweden in 2004 with a 6-year follow-up period. Hazard ratios (HR) and 95% confidence intervals (CI) for mental and somatic DP were estimated by Cox regression for first, second, and second/intermediate generation immigrants compared to natives, across regions of birth and stratified by age. Results: After multivariate adjustment, HRs for both mental and somatic DP were higher at follow-up in the first generation compared to natives: mental HR 1.17 (CI 1.12-1.22) and somatic 1.15 (1.09-1.22) for individuals <35 years; 1.74 (1.69-1.79) and 1.70 (1.66-1.74) ≥35 years (median), respectively. Immigrants born in Europe outside EU25, and countries outside Europe had particularly elevated HRs. Also in the second generation, HRs were higher in mental 1.29 (1.21-1.37) and somatic DP: 1.30 (1.19-1.42) in those <35 years; and 1.18 (1.10-1.27); and 1.10 (1.03-1.17) for those ≥35 years, respectively. Among second generation immigrants there were no strong differences in HRs between regions of birth. Conclusions: Compared to natives, the risk of DP was higher in first and second generation immigrants. Higher estimates were seen for immigrants from Europe outside EU25 and from the rest of the world in the first generation. No considerable differences in estimates regarding mental or somatic DP diagnoses were found.
Background
Sweden is now a multicultural society; more than 25% of the residents are first or second generation migrants, a rate that is expected to increase in the following years [1] . According to a United Nation report, most of the immigrants arriving to Sweden are of working age (median age of 41 years), which emphasises the importance of their possible labour market participation [2] . Nowadays, early exit from the labour market due to work disability, i.e., disability pension (DP), constitutes a considerable public health problem in a number of OECD countries. Both in Sweden and Norway, DP is reported to be more common among immigrants than in the native population [3] [4] [5] .
Previous studies report that socioeconomic status plays an important role in the risk of DP [3, 6] . Higher rates of low socioeconomic status among first generation immigrants have been shown to contribute to the differences in risk of DP between first generation immigrants and natives [4, 5, 7] . Additionally, higher levels of morbidity can be present in immigrants compared to natives and thus involve higher DP risk, as showed in several studies [4, [7] [8] [9] [10] . Based on these reported findings, more knowledge is needed considering both socio-economic status and morbidity factors when studying associations of immigrant status and future DP.
Among the many potential risk factors for DP, age is one of the most important. Previous studies showed that the risk of DP is higher in higher ages [3, 11, 12] . Focusing on immigrants, a Norwegian study found a higher risk of DP among immigrants in comparison to natives, but when adjusting for age at granted DP, the differences disappeared [5] . To the best of our knowledge, no study to date has investigated if age has differential associations with subsequent DP risk across generations of immigrants.
Another important factor of DP is the diagnosis: today mental diagnoses and somatic diagnoses (mostly musculoskeletal diagnoses, are the two major DP diagnostic groups in OECD countries [3, [13] [14] [15] [16] . Previous studies have shown that immigrants have a higher risk for depressive disorders but no previous studies have investigated if there are differences in immigrants' risk of being granted DP due to mental diagnoses and specific somatic diagnoses, compared to native Swedes.
In order to evaluate labour market participation among the offspring of immigrants, reflecting the integration in the new country, this study includes not only the first generations but also second/intermediate (one parent born abroad) and second generation immigrants (two parents born abroad). Previous studies have shown that the risk of morbidity, such as schizophrenia, suicide, or acute myocardial infarction differs on the basis of the generation of immigrants [17] [18] [19] [20] . Still, to date knowledge on the associations between first generation and particularly second generation immigrants and subsequent DP is limited [21, 22] .
Region of birth represents another aspect involved in the heterogeneity of immigrant groups. Studies from Sweden showed different rates of DP for immigrants on the basis of region of birth particularly in first generation immigrants from Northern European countries and immigrants from outside Europe (i.e., Middle East and North Africa) [4, 5, 7] . The higher risk of DP in immigrants from these regions has been shown to be to some extent explained by differences in age and working conditions [5, 23] . Previous studies, however, did not investigate the association between region of birth of immigrants with regard to subsequent DP.
In summary, the current study will fill important knowledge gaps related to the association between different migrant subgroups and subsequent DP by taking both age, the heterogeneity of the migrant subgroups, and several DP diagnoses into account. In specific, this study scrutinizes both country of birth as well as first and second generation of migrants for DP due to mental as well as somatic diagnoses.
The aim of this study was to investigate if the risk of DP due to mental or somatic diagnoses differed in first, second, and second/intermediate generation immigrants compared to natives, in general, across regions of birth, and stratified by age.
Methods

Design
This is a population-based prospective cohort study with a 6-year follow-up, based on data linked from several nationwide Swedish registers. The study base included all individuals between 19 and 50 years of age and resident in Sweden at 31 December 2004 (N = 3,751,056).
Register data
Nationwide register data, linked at individual level (based on the unique personal number), from the following authorities were used: 1) Statistics Sweden: used for identifying the cohort, for information on socio-demographic factors: age, sex, education, family situation, type of residential area, country of birth, and unemployment (a measure of labor market marginalization). The multi-generation register was used for information on country of birth of the included individuals' parents; 2) the Social Insurance Agency: for information on DP (date and diagnoses); and 3) the National Board of Health and Welfare: for dates on inpatient and specialized outpatient care due to mental and somatic disorders as well as dates of mortality.
Study population
In order to reach the best coverage of parental information on the country of birth (valid for the second generation immigrants) from the Multi-generation register of Statistics Sweden, the upper age limit was set at 50 years [24] .
Moreover, individuals with missing information on own country of birth (N = 251), maternal country of birth (N = 5073), or paternal country of birth (N = 41,138) were excluded. Individuals already on DP during 2004 (N = 179,822) were also excluded. Moreover, individuals born abroad with parents born in Sweden (N = 17,717), for example, international adoptees, i.e., a group with specific characteristics, were not included [16] . The final study population consisted of 3,507,055 individuals at risk of subsequent DP. Of these, 946,632 (26.9%) individuals were first, second/ intermediate, or second generation immigrants.
Disability pension in Sweden
In Sweden, all residents between 19 and 64 years with a long-term or permanent reduction of work capacity due to disease or injury can be granted DP by the Social Insurance Agency. A process is necessary before being granted DP: repeated medical and workcapacity assessments from physicians are performed, along with rehabilitation measures. For individuals aged 19-29 years, temporary DP is possible if the work capacity is reduced for at least 1 year or if upper-secondary education is not completed due to disease or injury. DP can be granted for 25, 50, 75 or 100% of ordinary working hours [25] .
Immigration status and categorization of region of birth
First-generation immigrant status was defined as being born outside Sweden, with both parents born outside Sweden. Individuals were categorized in the group of second generation immigrants, when born in Sweden with both parents born outside Sweden. An additional category was the "second/intermediate" generation, defined as born in Sweden and having one parent born in Sweden and the other parent born abroad [18, 26, 27] . Individuals born in Sweden, with both parents born in Sweden (here called natives) were defined as the reference population [4, 28] .
Moreover, regions of birth were classified into five subgroups: "Sweden", "Nordic countries" (Finland, Denmark, Norway, and Iceland); "EU-25+" (countries included in the European Union in 2006 except Sweden and "Nordic countries" plus US, Canada, Australia, and New Zealand); "European countries outside EU25 and Former Soviet Union countries"; "rest of the world" (Asia, South America, Africa). The country of birth of the mother was used to define the parental region of birth related to the "second/intermediate" and the second generation. Individuals in the "second/intermediate" generation were categorized in the "Sweden" group when the mother was born in Sweden and the father was born abroad [18, 27] .
Measurement of outcome
The outcome was being granted DP due to mental or somatic diagnoses (full-or part-time) during the followup period. Diagnoses were categorized according to the International Classification of Diseases version 10 [29] .
Mental diagnoses comprised ICD-10 codes F00-99 and somatic diagnoses comprised all remaining diagnoses in ICD-10. Table 1 .
Measurement of covariates
Socio
Statistical analyses
Differences in the distributions of socio-demographic characteristics and the annual prevalence of healthcare among immigrants and natives were tested using Chi-square tests. Individuals were followed from 1 January 2005 until the event (mental or somatic DP), death, emigration, or end of follow-up (31 December 2010), whichever occurred first. After testing if the proportional hazards assumption was met, Cox proportional hazard regression models were applied. Analyses were adjusted for sex, age, educational level, family situation, residential area, and unemployment status. A second model was additionally adjusted for healthcare variables (diagnosis-specific in-and specialized outpatient healthcare) used as a proxy of morbidity. Crude and adjusted hazard ratios (HR) with 95% confidence intervals (CI) for different immigrant groups compared to natives (reference group) with regard to subsequent mental or somatic DP were calculated, across regions of birth and stratified by age. Given the heterogeneity of somatic diagnoses, additional analyses were carried out for the three most frequently occurring somatic DP diagnoses: diseases of the musculoskeletal system, injuries, and diseases of the nervous system, in order to evaluate different patterns in the associations with DP. SPSS version 20.0 was used in the analyses.
Results
The distributions of socio-demographic and healthcare variables in natives and the three immigrant groups differed significantly (Table 1 , p < 0.001).
In comparison to the native population, first-generation immigrants were less likely to be of younger age (17.4% vs. 14.6% of 19-24 years old), and more likely to have lower education (Table 1 ). The levels of unemployment and somatic specialized outpatient care were higher among immigrants of the first generation than in natives.
Compared to the native population, the second-generation immigrants were more likely to be of younger age and to have a lower educational level. Second generation immigrants also had higher rates of unemployment and of somatic specialized outpatient care than the native population.
Mental disability pension
In total, 1.1%, 1.9%, 1.5%, and 1.4% of individuals of the native population, first, second, and second/ Table 2) . Nearly half of the first-generation immigrants were born in countries outside Europe. In the multivariate analyses, first generation immigrants from "European countries outside EU25 and Former Soviet Union" had a two-fold higher risk of subsequent mental DP compared to their native counterparts. The adjusted HR for first generation immigrants from the "rest of the world" was 1.46. The estimates decreased slightly after stepwise adjustment (Table 3) .
Half of the second-generation immigrants had parents born in Nordic countries. The multivariate adjusted HR for subsequent mental DP in this group was 1.31. For the second/intermediate-generation immigrants, having a mother from Sweden, another Nordic country, or "rest of the world" was associated with a higher risk of mental DP in comparison to natives (Table 3) .
Somatic disability pension
During the follow-up, 1.3% of the native population was granted DP due to somatic diagnoses (data not shown). These proportions were 2.1%, 1.3%, and 1.3% for the first, second and second/intermediate generation, respectively (data not shown). The HRs for subsequent somatic DP differed between the immigrant groups (HR range 0.99 to 1.70) ( Table 4) .
For younger and older first generation immigrants, the multivariate adjusted HRs related to subsequent DP due to somatic diagnoses were 1.15 and 1.70, respectively (Table 4) . Also, the somatic DP risk in second generation immigrants was higher in comparison to the native population. The HR was 1.30 in the younger age group and 1.10 in the older age group. In both age groups of second/ intermediate generation immigrants, there was no higher risk for somatic DP. In relation to region of birth, first generation immigrants from "European countries outside EU25 and Former Soviet Union" and from the "rest of the world" showed highest estimates (HR 2.24 and 1.54, respectively) in comparison to natives (Table 5 ).
In the second generation, the groups with highest risk estimates were the Nordic and the EU25+ groups (Table  5 ). Additional analyses were carried out for the three main somatic diagnoses: diseases of the musculoskeletal system, injuries, and diseases of the nervous system, respectively. Diseases of the musculoskeletal system and injuries showed similar patterns as the entire group of the somatic diagnoses in relation to DP among immigrants, diseases of the nervous system were the only DP diagnoses with different patterns. Here, the HRs were not significant in any the immigrant groups in comparison to natives.
Discussion
Main findings
In comparison to native Swedes, the future risk of DP regardless of diagnosis was higher particularly in first but also in second/intermediate and second generation immigrants. With regard to age, in the first generation immigrants, HRs were higher in the older age group in comparison to natives, and were slightly higher in the younger age group as well. Opposite age patterns were found for the second and second/intermediate generation.
These associations were not explained by differences in socio-demographics, unemployment, or morbidity. When the region of birth was taken into account, the patterns of associations differed by immigrant generation. Immigrants from "European countries outside EU25 and the Former Soviet Union" and from the "rest of the world" showed highest HRs only in the first generation. On the contrary, immigrants from Nordic countries and from EU25+ showed highest risk of subsequent DP in the second generation, compared to natives.
Discussion of findings in relation to other studies Age
In first generation immigrants, the risk of DP increased with age, as showed in the general population [3, 30] . The observed age differences with regard to the first and second generation may be partly explained by the differences in length of staying in the country. As shown in a previous study, the risk of being granted DP was very low among newly arrived immigrants, but increased rapidly on a yearly basis after immigration [31] . Possible difficulties in being granted DP could be an issue in younger first-generation immigrants and, with more familiarity with the Swedish system, disappear with time.
Other explanations, regarding the second generation immigrants, include the structure of the social insurance system in Sweden, i.e., that the threshold for being granted DP is somewhat lower in young adults (19-29 years of age).
First generation and region of birth
A higher risk of subsequent granting of DP in first generation immigrants was found than in the native population, which is in line with previous results from studies carried out in Sweden and Norway [4, 31] . We could now also show that this excess risk is regardless of DP diagnosis. When the region of birth was taken into account, first generation immigrants showed the highest rates of DP if born in "European countries outside EU25 and Former Soviet Union" and in "the rest of the world". Immigrants from these regions were also shown to have higher rates of DP in another study [31] . This is in line with previous findings showing higher rates of morbidity and lower rates of access to healthcare and treatment in immigrants from these regions compared to natives [32] [33] [34] . These factors might be associated with cultural differences leading to marginalization and with preexisting conditions, e.g., poor health and stressful life events. This might be particularly true for immigrants from the "rest of the world" where refugees are mostly represented [35] . Pathways to DP in immigrants and natives can also differ due to divergent eligibility criteria based on the regulations of the social insurance system [36] . Of note, in Sweden DP can be granted without previous paid work. In contrary, receipt of benefits related to sickness absence, which often precedes DP, requires previous income from work or unemployment benefits [25] . As immigrants have been reported to have higher risks of labour market marginalisation, it is likely that transition to DP differs between immigrants and natives [37] . Type of work and occupation can have a role in the risk of labor market marginalization and in differences between migrants and natives. Here, first generation immigrants seem to have a higher risk to have jobs with an adverse psychosocial environment and job insecurity [38] . There might also be a possibility of discrimination both at the level of getting a job, establishing at the labor market, and at the working place. Moreover, knowledge about the social insurance system might differ between immigrants and their native counterparts. Finally, access to healthcare and adequate treatment play a crucial role to prevent the disabling process resulting in DP [39] . Differences in access to care, in the clinical manifestation and symptomatology of the underlying disease and consequently in its diagnostics, as well as differences in healthcare, have been shown for immigrants compared to the native population [40] . Moreover, adequate care in first generation immigrants might be hampered by language barriers, knowledge of the healthcare system, as well as the lack of competence in transcultural psychiatry and psychology in the healthcare settings of the host country [32] .
Second, second/intermediate generation of immigrants and region of birth
In the second generation of immigrants the risk estimates of being granted DP were higher in comparison to natives, but lower compared to the estimates for the first generation. Different rates between first generation and second generation immigrants have been found regarding several health issues, i.e., suicide, schizophrenia, coronary heart diseases [17, 18, 41] . We could now also show these associations for DP. A possible explanation of this pattern is a lower risk to be marginalized at the labor market in the second generation compared to the first [20] . It is possible that individuals of the second generation are more assimilated in the society and better educated than their parents [42] . Previous research indicates that educational investment in Sweden, such as Swedish language education, has a positive effect on the individual chances of succeeding on the labor market [37] . Second generation immigrants do not have the same language barrier as individuals in the first generation have. Moreover, the lower risk estimates in the intermediate/s generation suggest that having a parent from Sweden seems to be a protective factors mitigating the risk of DP as previously shown in relation to other health issues [27] .
Immigrants from Nordic countries showed higher risk estimates in comparison to natives in the second generation and the risk remained after adjustments. To the best of our knowledge, this has not been reported previously. Immigration from Nordic countries to Sweden is mostly from Finland [43] . Other studies showed higher rates in second generation migrants from Finland compared to natives, regarding e.g. suicide [27] , mental disorders [44] , or hospitalization rates due to diabetes [33] . Some of the reasons might include discrimination and adverse health behavior [44] . It has previously been noted that Finnish migrants in Sweden have fewer barriers and less economical expenses for migration. These conditions have been suggested to potentially result in the absence of the "healthy migrant effect". Similar findings have been reported among Irish immigrants to England [45] .
Strengths and limitations
The use of a very large and population-based cohort, the prospective design and using administrative register data of high quality with practically no loss to follow up, can be mentioned among the strengths of this study [46] . This allowed for inclusion of the whole population of working ages of an entire country avoiding selection and recall bias. An additional strength is the long follow-up period and the possibility to control for several confounding factors such as sociodemographic factors, previous unemployment, and specialized healthcare. As a limitation, potential unmeasured residual confounding can be mentioned. By using information from in-and specialized outpatient care, only morbidity of greater medical severity was captured [47] . Also, the validity of DP diagnoses must be discussed, although it has not been studied. The long process of medical assessment behind granting DP might, however, assure a good validity. Moreover, it can be assumed that any misclassification has affected groups equally and thus not biased the comparisons. In 1991, Ljungdahl et al. showed a high validity of sick-leave diagnoses in comparison to diagnoses reported in medical files [48] . Another limitation is that detailed information on some covariates that might be of importance, e.g., on type of occupation and some health behaviours of importance for DP risks, was not available [49] . Finally, in order to have statistical power we categorized the immigrants into broad groups. Future studies with a focus on specific birth countries are warranted.
Conclusions
Although the risk of disability pension due to mental or somatic diagnoses was higher among immigrants compared to natives, the risks differed between first, second, and second/intermediate generation immigrants. Moreover, patterns varied with age and region of birth and further studies are warranted to elucidate the mechanisms behind granting of disability pension in immigrant subgroups compared to natives.
